Cloning, sequencing and transcription of an inactivated copy of Bacillus amyloliquefaciens extracellular ribonuclease (barnase).
The gene for Bacillus amyloliquefaciens extracellular RNase (barnase) has been cloned in an inactive form in Escherichia coli following insertional mutagenesis by transposon Tn917. The nucleotide (nt) sequence of the gene was determined and the deduced amino acid (aa) sequence found to correspond almost precisely to the previously determined sequence. An open reading frame (ORF) of 72 codons precedes the mature sequence. The probable translation start site is 46 or 47 codons before the N-terminal alanine of the mature protein, 11 (or 14) bp from a putative ribosome-binding site (RBS). Within this leader sequence is a hydrophobic 15 aa core preceded by three basic residues which is characteristic of a secretory signal sequence. A pro-barnase protein with four extra aa at the N-terminus has been detected extracellularly indicating that the signal peptidase-cutting site lies before the mature protein. An inverted repeat that may act as a transcription terminator was found at the 3' end of the gene. The gene is maintained in E. coli with a short inverted repeat from the termini of Tn917 inserted into the coding sequence. Northern blot analysis of RNA from B. amyloliquefaciens shows an approx. 780-nt transcript produced during exponential and stationary growth phases. The inactive cloned gene produces an approx. 480-nt transcript in E. coli and two transcripts of approx. 480 and 780 nt in Bacillus subtilis.